Inhibiting lentiviral replication by HEXIM1, a cellular negative regulator of the CDK9/cyclin T complex.
Tat-dependent transcriptional elongation is crucial for the replication of HIV-1 and depends on positive transcription elongation factor b complex (P-TEFb), composed of cyclin dependent kinase 9 (CDK9) and cyclin T. Hexamethylene bisacetamide-induced protein 1 (HEXIM1) inhibits P-TEFb in cooperation with 7SK RNA, but direct evidence that this inhibition limits the replication of HIV-1 has been lacking. In the present study we examined whether the expression of FLAG-tagged HEXIM1 (HEXIM1-f) affected lentiviral replication in human T cell lines. HEXIM1-f was introduced to five human T cell lines, relevant host for HIV-1, by murine leukemia virus vector and cells expressing HEXIM1-f were collected by fluorescence activated cell sorter. The lentiviral replication kinetics in HEXIM1-f-expressing cells was compared with that in green fluorescent protein (GFP)-expressing cells. HIV-1 and simian immunodeficiency virus replicated less efficiently in HEXIM1-f-expressing cells than in GFP-expressing cells of the five T cell lines tested. The viral revertants were not immediately selected in culture. In contrast, the replication of vaccinia virus, adenovirus, and herpes simplex virus type 1 was not limited. The quantitative PCR analyses revealed that the early phase of viral life cycle was not blocked by HEXIM1. On the other hand, Tat-dependent transcription in HEXIM1-f-expressing cells was substantially repressed as compared with that in GFP-expressing cells. These data indicate that HEXIM1 is a host factor that negatively regulates lentiviral replication specifically. Elucidating the regulatory mechanism of HEXIM1 might lead to ways to control lentiviral replication.